Ai70268l 


TRANSLATION  NO.  ^  ^ 

DATE:  a/^/yd 


DDC  AVAILABILITY  NOTICE 


This  documenc  has  been  approved  for  public 
release  and  sale;  Its  distribution  is 
unllndted. 


l 


MPARTMENT  OF  THE  AMKY 
Fort  Dstrlck 
Frederick,  Haryland 


mn  c 

fiAR  30  1970 

■  .  j  '■ 

*'•  •  i  ■ 


Reproduced  hi  the 

CtEA'*.  iNGHOUSE 
(of  Fodof^l  Scionlific  &  Toctinicol 
Information  Springfield  Va  221.'31 


L 


% 


Jl67!5  - 


UDC  576.858.25.095 

BIOIOQICAL  CH/iHACTCRIZATION  OP  UN/l  7131US 
(Communication  2) 

Problems  of  Virology,  0.  N.  Shcheglovitova 

No  2,  1969, 

pp  221-22U 


Interest  in  the  study  of  arboviruses  has  increased  re¬ 
cently  in  connection  v/ith  their  isolation  in  many  countries 
of  the  vforld.  The  present  study  was  concerned  with  biolog¬ 
ical  characteristics  and  developrAont  of  optimal  methods  of 
Introducing  and  preserving  Una  arbovirus  belonging  to  Group 
A  according  to  Casals'  classification.  In  the  course  of  the 
study  Una  virus  was  found  to  produce  CPE  in  VKK-21  tissue 
culture  and  plaques  in  chick  embryo  fibroblasts.  The  clinical 
pattern  of  the  disease  in  white  mice  weighing  6-7  grams  inoc¬ 
ulated  with  Una  virus  intracerebrally  is  characterized  by  an 
acute  development  of  the  disease  and  paralysis  of  hind  legs 
developing  in  days  after  inoculation.  The  highest  titers 
of  the  virus  are  found  in  the  blood  in  6  and  U8  hours  and  in 
the  brain  in  72  hours  after  inoculation.  Una  virus  may  be 
preserved  by  lyoi^ilization  of  the  brain  suspension  with  and 
without  stabilizers  in  a  vacuum-drying  apparatus.  Among 
stabilizers  studied  peptone  was  found  to  be  the  best. 


Increased  interest  in  the  study  of  arboviruses  in  recent jroars  is  con¬ 
nected  with  their  i6olati''n  in  many  countries  of  the  woijld  [ly  5/.  V7e  made 
a  study  of  biological  characteristics,  and  developed  the  optimal  methods  of 
introducing  and  preserving  Una  arbovirus  which  belongs  to  group  A  of  arbo- 
firuses  according  to  Casals'  classification  There  is  no  detailed  de¬ 

scription  of  the  properties  of  this  virus  in  literature . 


Uateri^  and  Uothods 

Work  was  conducted  with  Uha  virus  obtained  from  the  State  Coliaction 
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of  Viruses  at  the  Institute  of  Virology  irasni  D.  I.  Ivanovskiy,  Academy  of 
liedical  Sciences  USSR.  Una  virus  Yfas  isolated  in  1959  from  mosquitoes  Psor- 
ophora  ferox  in  Brazil  and  passed  on  to  the  Institute  of  Virology  in 

196U.  A  strain  which  underwent  11  subinoculations  into  1  to  li-day  mice  was 
taken  for  the  v/ork  /”3_7»  titer  of  the  virus  was  determined  on  vfnite 
mice  weighing  6-7  grams  with  intracerebral  adninistration  and  calcul;ited 

according  to  Read  and  Mench.  It  was  equal  to  10^*^.  A  10^  suspension  of 
the  brain  of  suckling  mice  in  physiological  solution  served  as  the  soiirce 
of  the  virus. 

The  following  cultures  were  tested  for  the  ability  to  pi’oduce  cyto- 
pathogenic  effect  under  the  influence  of  Una  virus:  chick  fibroblasts  (KF), 
opitheli\m  of  the  kidney  of  a  newborn  hamster  (VNK-21),  human  embryo  kidneys 
(PECh),  the  heart  of  the  monkey  cyriomolgus  (SOTs)  and  NEr-2.  The  tissue  cyto- 
pathogenlc  dose  was  calculated  according  to  Read  and  Uench. 

'  The  plaque-forming  ability  of  the  virus  was  determined  in  the  ciiltures 

of  KP  and  VNK-21  according  to  Porterfield's  and  Karpovich'  /"3_7  method. 

The  reproduction  characteristic  of  Ima  arbovirus  in  the  organism  of 
white  mice  weighing  6-7  grams  was  studied  in  dynamics*  the  blood  and  brain 
tissue  of  sick  mice  were  titrated. 

To  dstermine  the  optimal  method  of  preserving  Una  virus  we  subjected 
to  lyophillzatlon  a  virus-containing  cerebral  suspension  of  suckling  mice 
clarified  Vy  centrifuging  at  3j000  rpia  for  20  minutes.  The  virus-containing 
material  was  placed  in  aiqmles  with  a  capacity  of  6  milliliters  at  the  rate 
of  0a5  milliliter  each  without  and  with  stabilizers:  a)  10^  saccharose  solu¬ 
tion  i;C  gelatin  solution,  b)  20^  nonfat  cow  milk,  c)  5^  peptone.  Virus- 
containing  material  was  stored  at  different  temperatures:  33®  (T)j  20-2U®  (K); 
U®  (F)s  -200  (Z). 

Drying  was  done  by  means  of  lyophilization  from  a  frozen  state  in  a 
vacuum-drying  collecting  apparatus  with  a  gypsum  isoisture  absorber  for  18 
hours  at  -18^0®  with  a  gradual  raising  of  the  temperature  to  room  temper¬ 
ature.  Final  drying  was  done  at  room  tenporat\xre  for  U-6  hours  The 

titer  of  the  virus  was  determinod  before  and  after  drying  and  in  the  period 
of  storage  at  different  tenqperatures . 


Results  and  Discussion 

In  Table  1  are  given  the  results  of  determination  of  cytopathogenic 
effect  and  plaque -forming  capacity  on  different  tissue  cultures. 

As  may  be  seen  from  this  table,  I&ia  virus  produces  cytopathogenic 
effect  only  in  VNK-21  culture.  In  doing  so,  it  starts  to  appear  on  the  sec¬ 
ond  day  after  I'^ioculatlon  of  the  culture  in  the  form  of  large  granulation 
of  the  ooUs  and  disturbance  of  the  intactnese  of  the  cellular  Is^r.  This 
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Table  1 


Cytopathogenic  Effect  and  Plaque-Formity  Capacity 
of  Una  Virus  in  Different" Tissue  Cultures 
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Key  to  Table  1 

1)  Tissue  culture} 

2)  Cytopathogenic  effect; 

3)  Plaque-forming  capacity  of  the  virus; 

Ur  Porterfield’s  method; 

5)  Karpovich’  method. 

6)  VllK-Zl  tj^sue  culture  is  not  suitable  for 

the  determination  of  plaque-forming  ca- 
j^city  of  the  virus  since  cells  degen¬ 
erate  in  2U  hours  \mder  agar  coat'ng. 


pattern  did  not  change  after  U  days  of  keeping  the  culture  at  33°.  In  the 
VNK-21  culture  CPD^q  was  equal  to  10’^*0-10^6.  The  plaque-forming  dose 

in  the  culture  of  chick  fibroblasts  amounts  to  5  •  ID^  WU/milliliter. 

Una  virus  had  the  capacity  to  fora  plaques  only  in  the  KF  culture. 
They  were  seen  on  the  second  day  after  inoculation.  Their  number  and  ex¬ 
terior  appearance  did  not  clangs  with  the  further  kaeping  of  fne  culture 
at  33°.  The  plaques  were  round  with  a  diameter  of  1-1.5  nm,  with  uneven 
edges .  In  exterior  appearance  the  plaques  formed  on  KF  are  alike  when  using 
different  coatings;  they  are  less  transparent  only  In  coating  according  to 
■  Karpovich. 

I 

f 

It  may  be  seen  from  Table  2  that  in  the  blood  of  ttie  mice  virus  ap¬ 
peared  on^  in  6  hoinrs  after  inoculation.  IftB  viruB  is-diapacterlzed  by  2  rises 
of  titers  in  the  blood  in  6  hours  (10"2»2)  ^3  hours  (10“2»3).“  in 

the  brain  tissue  virus  was  found  in  3  hours  after  InocijQatlon;  its  quantity 
gradually  increased.  The  highest  titer  of  the  virus  was  observed  in  72 
hours  (10“U»3)j  than  it  gradually  decreased.  On  the  7th  day  the  titer  was 
lD-1. 
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Table  2 


Dynamics  of  Una  Virus  Accumulation  in  the  Blood  and 
Brain  Tissue  of  Infected  Mice 
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Key  to  Table  2 

1)  The  source  of  the  virus; 

2)  Brain; 

3)  Blood; 

U)  The  period  after  inoculation  (in  ho\urs); 

5)  NOTE*  Figures  In  the  table  are  logarithms  of 
the  titers  of  the  virus. 


Table  3 


Variations  in  Virus  Titers  in  Drying  and  in  Storing 
lyophillzed  Suspensions  at  i>ifferent  Temperatures 
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Key  to  Table  3 


1)  Method  of  preservation; 

2)  Virus  in  physiological  solution  without  a  stabilizer; 

3)  Virus  *  10^  of  saccharose  IX  of  gelatin; 

U)  Virus  *  2(^  of  milk; 

Virus  *  $%  of  peptone; 

6)  Before  drying; 

^Esy  oontinued  on  next  pag^ 
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Key  to  Table  3  (continued) 

7)  After  drying j 

8)  Period  of  storage j 

9)  Method  of  storage j 

10)  NOTE.  Figures  in  the  table  are  logarithtts  of 
the  titers  of  the  virus. 


During  the  observation  of  sick  mice  vre  noted  that  they  are  much  less 
lively  than  the  healthy  mice,  Uiat  their  hajr  is  often  milled y  paralyses  of 
the  hind  legs  were  observed  on  the  Uth  or  ^th  day  after  Inoculation.  Most 
of  the  animals  died  on  the  Uth  day  after  inoculation. 

In  Table  3  is  shown  the  variation  of  virus  titers  in  the  course  of 
drying  and  storing  lyophilized  suspensions  at  different  temperatures.  As 
may  be  seen,  virus -containing  suspension  both  with  and  without  stabilizers 
withstands  well  the  process  of  dicing  under  the  conditions  selected.  A  sharp 
lowering  of  the  titers  was  noted  when  storing  Uha  virus  dried  out  ".ithout 
stabilizers  during  1  month  at  a  high  and  room  ten^erature.  The  best  stabilizer 
is  peptone  in  a  final  concentration  of  Peptone  and  also  2D%  milk  retarded 
the  lowering  of  the  titer  of  the  virus  in  the-  course  of  its  storage  at  U° 
during  the  period  of  observation.  Virus  stared  at  -20°  without  and  with  sta¬ 
bilizers  also  retained  its  titers  well  in  the  period  of  observation. 
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